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[wherein 

Ri is a hydrocarbon group which may be substituted; .w-*.*^. 
R* is a cyclic hydrocarbon group which may be substituted or a heterocyclic group wh.ch may be wbsMM 
R3 s baTogen atoms, a carbamoyl gmup which may be substituted, a surfamoy, I group wh.ch mav .be subst^ed 
an acyl group derived from suifonic acid, a alkyi group which may be substituted, a C,„ alkoxy group whrch 
may be substituted, an amino group which may be substituted, a nitro group or a cyano group; 
R* is hydrogen atoms or a hydroxy group; 
n is 0 or 1 ; and 
p is 0 or 1 to 4]; 

or a salt thereof , has potent CCR5 antagonistic activity and can be advantageously used as a medicament for ^inhibition 
of HIV infection to human peripheral blood mononuclear cells, especially for the treatment or prevents of A.DS. 
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R 4 is a hydrogen atom or a hydroxy group; 

n is an integer of 0 or 1 ; 

p is an integer of 0 or 1 to 4]; 



?»0,e^ia88hawn in theabove(1). wherein R3isahalogen atom, a Clancy, group which may be substituted, 
?3)JhfS o rnd P as shown In the above (1). wherein * is an aiicyclio hydrocarbon group wh«h may be substituted 
5f SSSSS S SSSl). wherein Rt is a hydrocarbon group wbich may 

a carbamoyl group which may be substituted, 13) a sulfamoyl group which may be substituted and 14) an acyl group 



T*1!ZZSTZm in the above (1). wherein Ri is a hydrocarbon group which may be substtuted by 1 to 4 
iuliTnTSsefecTeffl ) a hydrocarbon group which may be substituted. 2) a heterocyclic gmup whc , ma, - be 

S) an amino group which may be substituted, 6) a halogen atom and 7) a nitro group, BllhBtitlJ t ad 
m the compound as shown in the above (1), wherein R 2 is an cyclic hydrocarbon group •'J^ 
8 tie impound as shown in the above (1), wherein R 2 is a halogen, a carbamoyl group wtuch may be substituted, 
a sulfamoyl group which may be substituted or an acyl group derived from a sulfonic acid, 

(9) the compound as shown in the above (1), wherein R 2 is a halogen, 

(10) the compound as shown in the above (1), wherein R* is a hydrogen atom, 

SSSSoSTfl , a N,N-di-substituted suffamoyi group which is substituted by a member fleeted from 
Sro^rT and a member selected from Group 14. a cyclic aminosulfonyl group selected from Group 20 an acyl group 
SedfromaauZfcad^ 

f^rmun 2 a C alkoxv qroup which may be substituted by member(s) selected from Group 2, an ammo group 
subbed VSSSiA sei/cted from Group 8, a cyclic amino group selected from Group 9, a nrtro 
group or a cyano group. 
[In the above, 

2 2) a heterocyc^c group which selected from Group 4 which may be substituted *™^f^°™2 
Group 2 3) a cL alkoxy group which may be substituted by memberis) selected from Group 2 4) a C« anqftto 
oroup iich mayte suited by member(s) selected from Group 2, 5) a C 2 . 6 alkoxycarbonyl group , whic* , may 
S bf«S memberis) seized from Group 2, 6) a aikanoyi group 7) a n « 
substituted by memberis) selected from Group 8. 8) a cyclic amino group selected from Group 9, 9) a halogen 
1m 1W a nlo qrouM ) ecyano group, 12) acarbamoyl group, 13) a mono-substituted carbamoyl group which 
fs^^rmembe^ 

member selected from Group 1 1 and a member selected Group 1 4, 1 5) a cyclic amino carbamoyl group selected 
™m?rou^ 

sSfroir , Group 11 , 18) a N N-di-substituted sulfamoyl group which is substituted by a member selected from 
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5 Group 3 includes p ' 

2S;a£* 2) a cydoa,kyl 9roup 3) a c -< a * «~* 

Group 5 includes unsaturated non-aromatic heterocyclic group selected from Group 7, 

• ^^^^^ 

Group 7 includes 

K^^^ *-* -^opyranyl. mo, 

25 Group 8 includes 

Group 9 includes 

Group 10 includes 

- ssssisk ssssrs rzz r?r 6 and 2 > a - m ° r — — «■ 

Group 5152 3 ^ CyC,0a ' M 9r ° UP ^ 8 °™ ^ 9rou P' 

which may be substftuted by member(s) se. ect* Z^?£^^* m ^**»™W™« 0 "* 
Group 16 includes ' 

Group SlSS 8 C " alkan0y '' 8 ° 7 - 13 ^ Cart,0nyl and 9 6 alkybutfon * 
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1-azetid^ 

nyl which may be substituted by members) selected from Group 1 8, 
Group 18 includes 

aC 16 alkyl group, a C^q aralkyl group and a C^o aryl group, 

2 Z aSlfonyl which may be substituted by memberfs) selected from Group 12, and a C™ aralkylsulfonyl 
which may be substituted by member(s) selected from Group 12. and 

Sdln^Cl, 1-pyrro.ldlnylsuKony.. 1-p.per.d.ny.su^. 4-morpho.iny.suHony. and 1 -piperaz.nylsuK ony. 
which may be substituted by member(s) selected from Group 1 8], 

(iii) a C^e alkoxy group which may be substituted by halogen(s); 

R2 is a phenyl group which may be substituted by a halogen atom, a C*. alkyl, a alkoxy or a cyano, a 

cj t S**A) at N-atoms, (iv) a cyclic aminosulfonyl group which is selected from Group 20, (v) a alkyl 
sulfonyl group or (vi) cycloalkylsulfonyl group; 
30 R 4 is a hydrogen atom; 
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n is 0 or 1 and 
p is 0 or 1 , 



mS be substituted by (I) a C 2 . 3 alkoxycamonyl, (II) phenyl or (iii) 3-isopropenylphenyl, or 4) cydohexyl, 

R* is a phenyl group which may be substituted by a halogen atom, methyl, methoxy or cyano, a cydohexyl group 
RalTaTJoge^om, 00 a carbamoyl group, («» a 4-morpholiny.su.fony, group or (iv) a methy.su.fony, group, 



is a hydrogen atom; 
n is 0 or 1 ; and 
p is 0 or 1 , 



so 



55 



(1 6) the compound as shown in the above (12), wherein Ri is a phenyl group whic* , ma, - be substrtuted by a ha.ogen 
atom or a C, , alkyl; R* is a phenyl group which may be substituted by a haiogen atom and methyl(s), 

group selected from Group 20, a C,^ alkyteulfonyl group or a cycloalkyl sulfonyl group, 



is a hydrogen atom; 
n is 0; and 
p is 0 or 1 , 



,,7)».compo^„«ho«»in 1 K.«~(n.*^^ 
-N-CSWA-tA-methylsulfonyObenzyfl-l-piperidinyllpropyO-N-phenylurea, 
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(1 8) a prodrug of the compound of the formula (I) or a salt thereof 

ffiS thp h „rrr Ut ? 1 ? mp0siti0n containin 9 a C< "W of the formula(l), a salt thereof or a prodrug thereof 

2? he *1T*T\ COmPOSiti0n 38 Sh ° Wn in *° "»» (1 9 >' which is a ct " a W antagonist 
21 the pharmaceubcal composition as shown in the above (19), which is a CCR5 antagonist, 

S 2 »IL 88 S K° Wn I" <19) ' WhiCh " ,0f ,he ,reatment or P^vention of infectious disease of HIV 

23 the composrt on as shown in the above (19), which is for the treatment or prevention of AIDS 

24 the compose as shown in the above (19), which is for the prevention of the progression oVaids 
(25)thecomposmonasshow„ i ntheabove(22 ) ,fu^^ 

88 ^ ^ **" (25> ' ^ the Pr0t6ase inhibto is sa « *"«*. indinavir, am- 
Sn^^^^ 

R* R 4 

wherein each symbol has the meaning given above, or a salt thereof, with a compound of the formula: 

r'-n=c=o (,,o 

wherein has the meaning given above, or a salt thereof 

pound of fte\orm u!a°^ ^ ' 5r0 ^ uc ' n ^ a com P° unc ' °' the foimula (I) or salt thereof, which comprises reacting a com- 




(IV) 

He « ,ea * ng *"* " - 0th6r Symb ° b haW "» meani "9 s -» « a - thereof, wfth a compound 
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30 



35 



40 



(V) 



45 



50 



55 



wherein each symbols has the same meaning given at ^^^J^ff^E^ represented by 
[0009] Examples of the hydrocarbon group in the a hydroc rt,on groups «wn y E xam- 

RilncUtorexampie^^ 

(1-naphthyl, 2-naphthyl), etc. are preferred. ^„„ mMnw htehmav be substituted" represented by R 1 include 

0010] Bcamplesofthesubstnuen^ 

r s ramTgro P up which may be substituted .a"^X^ 

10011] Examples of the l^-^SS ™» wttch is represented by R 1 . Among 

to the "hydrocarbon group" of the hydrocarbon 9°**™™™*' . are preferre d. These examples may 

these substituents. a C« alky! group a ^^^^££11 in the "hydrocarbon group which 
include the substituents as mentioned above for R ;J^ mP "^°'™°" alkoxy group such as methoxy, ethoxy, 
may be substituted" include, for example, a lower atavgm* £». £ ^™;°^ roU p (e . g ., aCl . 6 alky1 group 
propoxy. etc.), a halogen atom (e.g.. fluorine, chlonne, bromine, iodine •^^^JJJ^LJ . pr0 p eny i, 2-pro- 
^methyl, ethyl, propyl, etc.), a » '.SK^'SSS^i^ W * 

atom, a nitrogen atom, etc. inHude an aromatic monocyclic heterocyclic group such as a 

[0013] Examples of the "aromafc heterocycl,c group ndude "^«JJJ m >™oM oxazolyl, isooxazolyl. thiazolyl. 
5 or 6-membered aromatic monocyclic heterocydhc ^V^^*^^^ fur * a 1 , 2 , 3 .thiadiazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, 1 ,2,3-oxad,azolyl •^^^^^^ aW ,^ m m^, P ^zW. 
1 ,2,4-thiadiazolyl. 1 ,3,4-thiadiazolyl, 1 ,2,3-tnazolyl, 1 ^^^SS^^SmS, fu^ed heterocyclic group 
tnazinyl, etc.); an aromatic fused heterocychc : group such as , 8 oi ^^ m ; n e ^ 0 ^ m b a enzinda2 oM. benzoxazolyl, 
(e.g., benzofuranyl, isobenzofuranyl. benzoth.enyl .ndolyl, «°' n °°W " 'u^* ' triazoly , quinolyl, isoquinolyl. 
U'benzoisooxazoiyi, benzothiazoiyi. »»™*^ | J£^ P-aroo.i- 
cinnolinyl. quinazolinyl. quinoxalinyl, phthalazinyl naphthyHd.nyl, P"^ 1 ' ^SiS thiartnrenyl, phenanthrldinyl, 
nyl, r caroolinyl, acridinyl, phenoxazinyl, phenoth.az.nyl, P*™f»* ST^S^SS^m^fi^ 
phenanthrolinyl, indolizinyi, pyrrolo[1 ,2-bJpyridaziny^ pyrazolo[1 "J** 1 f o[4.3^,USn. 

dyl. imidazo[1 .2-bJpyridazinyl. imidazo[1 ^^^^^"S^Jro^e^ered aromatic monocyciic 
el ); etc., prefembV. e heterocyclic group cons^^ 

rooir^p.^^ 
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be substituted, which is represented by R 1 . 



the -C M an alkylthio groupwhich Ss2SS;^', * an ""V™ 0 9 rou P" in 

group which may be substituted- incluTSiS TmJho^^ ^"^J* 9roup " in " C *-6 alkoxycarbonyl 

^ -V be substituted- include, for 

arylcarbonyl such as benzoyl etc an a^'rouo V f ^ prop,onyl ' pivalo >". e,c ->. a 

melhylsulfonyl, ^nb^c) ' ^ ooLnX hZ. ^ " T"™ *** (e *' 3 C « ^'sulfonyl such as 
W^uoi^S alkoxycarbonyl (e.g., tnfluoromethoxycarbonyl, 

no group- in the 'amino grouj ^rT^^^ TT^^ «°- ,n 3ddition . ™" 
substituted (e.g., a C, .SSSS££^ T f *** 3 " 9roup ***** ma V be 

group may ^a^^^^^T^'^ £ "TT* 1 ^ ° f ,he ^ ino 

3 to 8-membered (preferably 5 ^nS2T^^ ™ °' ^ amin0 9rou P include •* 

4-morpholinyl, 1-piperazinylanJ "TUT ** UazeMi ^- 1-pyrro.idiny. : 1-piperidinyl, 
group such L metn* JESSES 3j ^ hSt? 222* 9 T ^ 3 °" ^ 

isopropyl,butyi,isobutyl,t-butyl,pentyl hexyl ete SSl^ 9 T 2? 38 ethyl ' P""* 

cyclobutyl.cydoittntyl.cy^^ 

etc.), an aralkyl group el, a a * aSSl 9 ^™^ a 2? 9r ° UP SUCh 38 phen * 1 ^^P"**. ^aphthyl, 
a heterocyclfcgroup < g ^^S^^^' ph ^-» an »' 9roup such 38 ^ P»«*hyl. etc" 
maybe^bsmuted-r^ 

group and me heterocyclic group as dellTd ^ 

example, a hydroxy gmup, an amino »^km^KS2C2S include, for 

(s) (e.g. a lower alkvl arouo fe a „ r 2Zi 1 ! subs,l,uted I tne a" 1 ™ group may have 1 or 2 substituent 

pentyfhexyl, I) an S XiJ ( c ^altenll ^ T'!' ^ Pr ° Py '' b0propyl ' 
such as benzoyl, ^T^ZSS^tT^^, 2"* Pr ° Pi ° nyl ' P*"**' e,c " an ^IcarboS 

fluorine, chlorine b^lne iotfne^^ ethylsulfonyl, etc.), etc.)], a halogen atom (e.g. 

=rr a bT~ 

group may have 1,2 or3 0^1^2L|CI«7^ ^ ^ *"* — ™ 

Ses^^^ 

group- andexan^lesofthelS^ 

ethyl, propyl, feopropyl, butyl, t-butyl, pentyl hexyl etc 1 a C 2222? ( 9 " ! ^ ^ 9r ° UP SUCh 38 meth >"' 

clopentyl, cyclohexyl etc ) a C, t . . cycloalk >" 9 rou P (•*• cyclopropyl, cyclobutyl, cy- 

etc P ,nL^n,JutsL e ^S 
-~on~i~ 
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C^alkylgroup such as methyl, ethyl, 

aralkyl group such as benzyl, phenethyl, etc.), an ary. group (e.g., a C,, 10 aryl group such as phenyl. 1 naphthyl. 
IS^^IX^Io^ which may be substituted" include an unsubstftuted suflamoy. group, a N- 

Ln^L^Lofresubs«Sen !ndude those 9 r nentloned for the substituents of N-mono-substituted carbamoyl group. 

of the £l°^\™XfTe^l vlnyf Z 1-propenyl. isopropenyl, 2-butenyl. 3-butenyl. 2-hexeny^ etc. Ex- 
lofes of c!TaIkynyl inc ude, for example, ethynyl, 2-propynyl. 2-butynyl. 5-hexynyl. eto. Examples of Jhe C« , cy- 
cbalM delude or example, ^yclopmpyl, cyclobutyl, cyclopentyl. cyclohexyl, cycloocty , etc Examples o *e C„ 
cy^n^ 

doocten-1 -vl etc Examples of the Cm* aryl include, for example, phenyl, 1-naphthyl, 2-naphthyl, ^ Exa ™P ,e * « 
£2? amilJlsutfonZnclude for example, benzyl, phenethyl, etc. These hydrocarbon groups wh.ch are the sub- 

group which may be substituted [(the amino group may be substituted by one or two C*. alkyl(s) (e.g.. methyl, ethyl, 
propyl isopropyl, butyl, isobutyl, t-butyl. pentyl, hexyl, etc.). an acyl group (e.g., 

Kl C alkanoyl such as fotmyl. acetyl, propionyl. pivaloyl, etc.. aryl carbonyl such as benzoyl etc. alkyl 

Se ^ C r a to» ^wEhmly bT substituted by 1 to 5 halogen atom(s) (e.g. fluorine, chlorine, brom.ne. .odme, 

n h,m,i teobutvl sec-butyl tert-butyl. pentyl, hexyl, etc., and preferably include methyl, ethyl, etc. The lower aixoxy 
£S include foTeSi alkoxy such a? methoxy. ethoxy, n-propoxy, isopropoxy, n-butoxy. isobutoxy ^eec- 
etc. and preferabty include methoxy, ethoxy. etc. Preferabfy. one m > or three (preferabfy one or 
two) from these substituents is(are) used, wherein the substituents may be ^""V^J^ R2 |nc)ude aUcycll0 
[0027] "Cyclic hydrocarbon group" in the "cyclic hydrocarbon group wh.ch may be substituted of R include aucyciic 

Kr^mp.es hydrocarbon group" include, for example, a saturated or unsaturated labile £ 

SI! 2 Shexen- l-yl. 3-cyclohexen-1-yl. 1-cyc.obuten-1-yl. 1 -cyclopenten-1 -y| etc Examples o theey- 
Snedenylg^ 

clohexanedien-1 -yl, 2,5^ydohexanedien-1-yl, etc. In particular, a cyrloalkyl .s preferable. 
fooSl Samples of thT"aryl group" exemplified by the hydrocarbon group include, for example a monocyclic or 
EaroSyd^on group. Imong others, a C, 14 ary, group such as l*"*^^*"^ 
acenaphthylenyl, 4-indanyl. 5-indanyl. etc. are preferable. In particular, phenyl. 1-naphthyl, 2-naphthyl, etc. are pref 

group whS mair be substituted" described as the substltuent(s) of the "hydrocarbon group which may be substituted . 

^r^S^represented by R3 include, for example, fluorine chfori . group 
IS The "carbamoyl group which may be substituted", f uffamoyl group wh.ch may be substituted and acylgroup 
derived fmm atuKonVacid" represented by R* are those similar to the "carbamoyl group whrch may be substituted 
»fu7an?oyTqroup whfch may be substituted" and "acyl group deriyed from a sulfonic acid", which are represented by R ' 
[SK Ses of me'e^ alky, group" of the "C^ alky. group which may be substituted" represerrted by Ffl 
nclude, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl. Examples of the C^alkoxy group 
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n^:^StZlS may be subs,ituted ° represented * indude - for exam ^ ^ -«* 

R S2 e * ,he h S " bstftUent(s) h 8,6 "C^ alkyl group which may be substituted- end alkoxy group which 
may be substituted", wh,ch is represented by R3 are those similar to the -substftuentfs)" of the 'hydrocarbon group 

Trep^ 

[0036] Examples of the substltuents of "amino group which may be substituted- represented by R3 include for ex- 

hexyl etc.), an acyl group denved from carboxylic acid (e.g., C^ alkanoyl such as formyl, acetyl, propion7£loyl 
eta), for example, C,. 15 arytearbonyt such as benzoyl, etc, an acyl greup derived from sulfonic acid <e g C^aS 
sulfonylsuch as methylsuifonyl, ethylsulfonyl, etc.), an optional* halogenated C M alkoxy*arbonyi ( ^g LuoremS- 
2 : 2 ' 2 - ,nfluo :°f k 0Xyoart}onyl ' ^'oromethoxycarbonyl, 2^ tor o^ox^ZX7^7l 
drtion the -ammo group- of the "amino group which may be substituted- may be substituted wrth an imktoS arouo 

: r0 up^^ 

fZ^ZT ^ T° , 9 7 P t096ther Wtth 8 nftTO9en a,om - ^Pte 01 "*» ^ amino 9roup include for 
3to8-membered (preferab* 5 or 6-membered) cyciic amino group suchasl-azetidinyl.l-wrroLy^ 1 pp. 

sucX '^'^ and 1 "PiP^inyl which may have a lower alkyl group (e g., a C M alky group 

such as methyl ettyl, propyl, .sopropyl, butyl, t-butyl, pentyl, hexyl, etc.), an aralkyl group (e.g., a C, Jtralkyl group 

Tf£$E~* etc ■ ) • " "* 9roup (e - 9 - a c ™ ^ 9roup such 88 ^J^A^S. 

SS„f? mPto " °? e ,eaVin9 9r0UP re P resen,ed "y x includ e. for example, a halogen atom (e.g., a chlorine atom 
fonyloxy, ethanesulfonyloxy, benzenesuttonyloxy, p-toluenesulfonyloxy, etc ) etc 

H 8811 ° f a J comPOlJr,d °' the ,0mU,a (,) °' the preseni invention '"olude a salt with an acid, for 

acZ* I t s r^, l T r9an,C aC ' d (e ' 9 " h y droch,oric acid sa «. acid satt, hydrobromic acid salt, phosphor^ 

ac d salt, etc.), a salt of an organic acid (e.g., acetic acid salt, trifluoroacetfc acid salt, succinic acid salt maleic acM 
salt, fumancacd salt, propionic acid satt, citric acid salt tartaric acid salt, lactic acid satt, ^meSlS 

SSXttSTT? "* if ' etC ) ' 6tC - 3 SaK ^ 3 baSe an a,ka,i me,al « as S um 
2 a seZTJ™ ' ' T alkaNne "* mStal Mft SUCh 38 caWum salt - ma 9 nes "« « a «- etc., ammonium 
mlv Ia m nTlT T^lT ** trime,h y |amlne trfethylamine satt, tert-butyl dimethyl amine salt, dibenz^ 
me*y amme salt, benzyl drmethylamine satt. N,N-dimethylaniline satt, pyridine satt, quinoline salt, etc.). 

Ksatt^ndTnvlt e,the ^ Ula(,)0rMttftereo,ma y als obohydrated.HereinafterthecompoundoftheforTnula 
(i), its satt and rts hydrate are referred to as Compound (I). 

SS m A hfT nJ9 K 0 n! 1 ! he Compound (l) of P resent inven «°" means a compound which is converted to the Com- 
pound (I) having inhibitory actMty of CCR5 by a reaction due to an enzyme, an gastric acid, etc. in vivo 

m L^Z ^ theprt ; dr y 9 ° f the Com P° und <•> ^olude a compound wherein an amino greup of the Compound 

*Z££T, ^\ f ° Sph0riC (e - 9 - 8 C ° mp0Und Wherein an arou P of the Compound (I) is 
subs muted wrth eccsanoy alanyl, pentylaminocarbonyl, (5-methyl-2-oxo-1 ,3^ioxolen^yl)methoxycareonyl tetrahy 
S i^T^?"^' acetoxymethyl, tert-butyl, etc.); a compound whereTn 
of the Compound (I) is substrtuted wrth an acyl, an alkyl. a phosphoric acid greup, a boric acid group (e g a compound 
wherein a hydroxy group of the Compound (I) is substituted with acetyl, palmitoyl propanoyl, pivatoy? ^reiny'fumarv? 
alanyl, ^athylaminomethy^reonyl, etc.); a compound wherein a carecxyl greup S ^ 

caSZet ^rTT",' Wherein 3 ^ 9roUP ° f ^ C ° mp0Und » is ™ dified to ** est S es e 
te^^Z V lT\ ^ r^T** P^oyloxymethyl ester, ethoxycaroonyloxyethyl ester phthaldyl es' 
££2 ^o-l.^dioxolen-t-yOmathyl ester, cyclohexyloxycarbonylethyl ester, methyl amide, etc )• etc Xse 
prodrugs can be produced by per se known method. ' 

KU 1 ^ Pr ° d ^ 9 ° f tne J Com P° und O ma V be a oompound which is converted into the Compound (I) under the 
physiological conditions as described in -Pharmaceutical Research and Development- Vol 7 (Drea Desion? ZZl 
163-198 published in 1990 by Hirokawa Publishing Co. (Tokyo, Japan). ( 9 9 "* P 9 ^ 

[0043] The prodrug of the Compound (I) may be distinct entity or in the form of a pharmaceutical* acceptable safts 
Examples of said satt include a satt with an inorganic base (e.g., an alkaline metal such as sodium pSfum ete •' 
base fe a meiai sucn as calcium, magnesium, etc.; transition metal such as zinc, iron, copper,' ete^^ organic 
Sinoiemi^ 'organic am.ne such as trimethylamine, triethylamine, pyridine, picoline. ethanolamine diethaToSe 
tneUianolamine, dicyclohexylamine, N.N'-dtoenzylethylenediamine, etc, a basic amino acid such as aroinine T ne 
°n^r- c e,C ); T- thS Pr ° dm9 ° f th6 C ° mp0Und (,) has 30 acidic 9 ro "P s "oh as a carboxyfgreu^ 7£ 
Ecid T f W h Sa l a,S ° inC ' Ude 8 Salt With an ino ^ n ' K add or a » of S a "io a«d hyZ'hSc acid 
^ Ph °! Pn0riC 8Cid ' Ca ' b0niC add ' bicart>onic «**■ f o TO io acid, acetic acid propio^c acW S 
luoroacetc acid, fumanc acd, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methani 
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fonic acid, benzenesulfonic acid, p-toluenesulfonic acid, etc.); an acidic amino acid such as aspartic acid, glutamic 
acid, etc.; etc., when the prodrug of the Compound (I) has a basic group such as an amino group, etc. 
[0045] The prodrug of the Compound (I) may be hydrated or unhydrated. 

[0046] The Compound (I) may have one or more asymmetric carbon(s) in the molecule. The compound of the present 

invention may have both R-configu ration and S-configuration as to the asymmetric carbon(s). 

[0047] Unless otherwise mentioned, the "lower" in "a lower alkyl group", "a lower alkoxy group", etc., throughout the 

present specification means a straight, branched or cyclic carbon chain having 1 to 6 carbon(s). 

[0048] Among the compounds represented by the formulas (II) to (VI), the compound having a basic group or acidic 

group may form an acid addition salt or a salt with a base, respectively. Examples of the salt include those mentioned 

as the salt of the compound represented by the formula (I). Hereinafter the compounds represented by each formula 

and a salt thereof are referred to as Compound (symbol of the formula). For example, the compound represented by 

the formula (II) and salt thereof are simply referred to as Compound (II). 

[0049] Compound (I) can, for example, be prepared by the following methods: 



[0050] As shown in the following formula, Compound (II) can be reacted with Compound (III) to give Compound (I). 



(In the above formulas, each symbol has the same meaning as defined above.) 

[0051] The reaction is usually carried out in a solvent inert to the reaction. Examples of the solvent include an ether 
(e.g., ethyl ether, diisopropyl ether, dimethoxy ethane, tetrahydrofuran, dioxane, etc.), a halogenated hydrocarbon (e. 
g., dichloromethane, dicholoroethane, chloroform, etc.), an aromatic solvent (e.g., toluene, chiorobenzene, xylene, 
etc.), acetonitrile, N,N-dimethytformamide (DMF), acetone, methylethyl ketone, dimethylsulfoxide (DMSO), water, etc., 
or a mixed solvent thereof. Among them, acetonitrile, dichloromethane, chloroform, etc. are preferable. The reaction 
is usually carried out by using 1 to 5 equhvalent(s), preferably 1 to 3 equivalents of Compound (III) relative to 1 equivalent 
of Compound (II). The reaction temperature ranges from -20°C to 50°C, preferably 0°C to room temperature, and 
reaction time is usually 5 minutes to 100 hours. The reaction may smoothly proceed by using a base. As the base, an 
inorganic base and an organic base can be used effectively. Examples of the inorganic base include a hydroxide, a 
hydride, a carbonate, a bicarbonate of alkaline metal or alkaline earth metal. Among them, potassium carbonate, so- 
dium carbonate, sodium hydroxide, potassium hydroxide, sodium hydrogencarbonate, potassium hydrogencarbonate 
are preferable. Examples of the organic base preferably include a tertiary amine such as triethylamine. 
[0052] Compound (II) can be produced, for example, by a method described in Synthetic Comm., 1991, 20, 
31 67-31 80. That is, the above compound can be produced by the following method by applying an addition reaction 
of amines or amides to unsaturated bond. 



Production 1 



R— N=C=0 + 



(lit) 





(V) 



<VM) 



(vi 1 1) V 




R 1 R 4 



Reduction 
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E ab ° VB ,0m,Ula • ea ° h Symbo1 has the same meanin 9 as defined above. 

Production 2 

[0057] Compound (I) can be produced by reacting Compound (IV) with Compound (V) as shown below. 

(V) 

rnn™ "2" k^"' 88, e8Ch symbo1 has the same meani "S as defined above ) 
^L?LToot2vTnfi^ 

00M1 rl™^ ? "I 0 ' 1 " 16 th ° Se menti0ned in the reaction of ^P^nd (II) with Compound (III) 
St .SET USed 38 3 ^ ^ ^ "«"" - be ■»*"- Compound (.,,^2 

Production 3 
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■•- V°° * cud-*- V^^ojO"- 1 - 



(IX) R (v) (I) 



^^T-r 4 =n , tt«it^»«.-i*- 

^^^^ 

etc a?e preferable; as the non-nucleoside reverse transcriptase inhibftor, nevlraplne. delavirdme, etc. are preferable, 
and as the protease inhibitor, saquinavir, rftonavir, indinavir, neffinavir, etc. are preferab e_ 

Ese of the raversJ transcriptase inhibitor or the protease inhibitor ranges, for example, from about 1/200 to 1/2 
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[0073] Typ.caJ daily dose of the reverse transcriptase inhibitor and the protease inhibitor is as follows: 

zidovudine : 1 00 mg 

didanosine : 1 25 to 200 mg 

zalcitabine : 0.75 mg 

lamivudine: 150 mg 

stavudine : 30 to 40 mg 

saquinavir : 600 mg 

ritonavir : 600 mg 

indinavir : 800 mg 

nelfinavir ; 750 mg 

P^nTd^ 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0079] Preparative HPLC was conducted under the following condition. 

Instrument: combinatorial chromatography system (Gilson) Column: YMC CombiPreo CDS A sny 5 n mm q c 
Eluant: A) 0.1%solution of trifluoroacetic acid in water no 1 % so hlZ , £ ST, Z S-A 50X20 mm, S-5 urn 
min (A/B = 90/10), 1.20 min (A/B = 90/10), 4.^^ " — 00 ° 

Amount injected: 500 u.l, Flow Rate: 25 ml/min 1 " ' 

Detection: UV 220 nm 

[0080] HPLC analysis was conducted under the following condition. 

Instrument LC-10Avp system (Shimadzu) 

Column: CAPCELL PAK C18 UG120, 50 x 2.0 mm, S-3 urn 

Eluant: A) 0. 1 % solution of trifluoroacetic acid in water o 1 % enh itr™ A f trm. 

Reference Example 1 

N-[3-(4-BenzyM -piperidinyl)propyQaniline dihydrochloride 
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(2H, t, J=6.4Hz), 6.45-6.65 (3H, m), 7.0-7.25 (7H, m) 
Reference Example 2 

N-t3-(4-Benzyl-1 -piperidinyl)propy(l-3^hloroaniline dihydrochloride 

[0082] Using3*hloroaniW 
41%. 

tSwSSZ » (7H, m,. UM. PH. "■), «M* <*. * 3-08^0 ,«H. „. 3»M4 <2H. m,. 

ISSSS&V * •« «* * 6 " F °- °' M33; 6 ,3; 654 

Reference Example 3 

N-t3-(4-Benzyl-1-piperidinyl)propyl]-3,4-dichloroaniline dihydrochloride 

[0083] Using 3,4-dichlo^^ 
Yield 53%. 

C, 54.92; H, 6.36; N, 6.10. Found: C, 55.11 ; H, 6.64; N, 6.37. 
Reference Example 4 

N-[3-(4-Benzyl-1 ^iperidinyl)propy0-4-methylaniline dihydrochloride 
[0084] Usingp-toluidine.thetitlecompoundwassym^ 

WSSlSSTfiSm m), 2 .0- 2 ,5 PH. m), 2.31 (3H, s). 2.45-2.6 (2H, m>, 2,-2.95 (2H, m). 2.95-3.55 
S.^^;; . 2HCI . 0.5H 2 O: C, 65.34; H, 6.22; C. 17.53; N, 6.93. Found: C, 65.24; H, 6.36; CI, 17.37; 
N, 6.98. 
> Reference Example 5-1 

4-(4-Fluorobenzyl)piperidine hydrochloride 

[0085] 4-F.uorobenzy.bromide (1 00 g) and triethy. phosphite (1 20 m,) were mixed and the JJ»«« «or 22 
5 Soursat 1S0«C.The obtained reaction mixture was distilled underreduced pressure (bp 115-120 C/1.5 mmHg)to grve 

15^rown-5 (4 ml) in THF (400 ml) with stirring under ice cooling, and the mixture was stirred 
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w 



15 



coolina water was add*H tn th* ^ *u . lure was stnTed for 22 h <>urs at room temperature. Under be 

under reduced pressure to give 1-tert-bL«JZX 7 I % b,eCtlVe fract,on was c °"centrated 

hydrogenation for 5 lK^f2S w as e75 Tl TrZ 'T "* ^ SUbjeCt8d ,0 
gfce 1 -tertoutoxycafcon 6 *- WaS «-» -duced pressure to 

'H NMR (CDCy S 1.08-1.64 (14H, m), 2.49-2.69 (4H m) 4 04-4 10 (?H ml fi o-> ? ,o «u x 

20 Reference Example 5-2 

4-(4-Fluorobenzyl)piperidine 

- S-^nTm^^ -ference 

(Su ISS 7 0? 15^2H J' 1 35-1 7 2 ' 45 " 2 ' 65 <2H> m) ' 2 49 (2H ^ J=6 6HZ) ' 2 9S - 3 ' 1 < 2H - m >- 6-95 

30 Reference Example 5-3 

N-{3-[4-(4-Fluorobenzyl)-1 -piperidinyl]propyl}aniline dihydrochloride 
Mefting Point 230°C (dec.) 

40 Reference Example 6 

3.4-Dichloro-N-{3- [ 4-(4-fluoroben2yO-1 1 ,iperidinyl]-propyl)aniline dihydrochloride 

« ssl, isssssr: est ssr and * ta m compound . 

Melting Point 203-209°C (dec ) 

^ "»k Ww .«. 0 ^ t ,i 11 ,, u , ; , ill , FI-l . loi . (ii!i(iii 

Reference Example 7 

N-[3-(4-Benzyl-1-piperidinyl)propyl]ben2ylamine 
-stirredf'anhou^^^^^^^ 

[0093] Benzene (6.1 g, 57 mrno.) and triacetoxy sodium borohydride (24.2 g, 114 mmo.) were added to the 
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S°NMR 8 rCDC. ) 6 1 30(2H dt J = 11.8 Hz, 2.4 Hz). 1 .49(1 H, m), 1 .59-1 .89(6H. m), 2.35(2H, t. J = 7.8 Hz), 2.52(2H, 
4™ !SSei Hz), 2.90'(2H. d, J= 11.8 HZ), 3.78(2H, s), 7.1 2-7.33(1 OH, m) 
MS (APCI + ) 323 (M+1) 

Reference Example 8 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-4-fluorobenzylamine 

* " !E I^SiSfj ■ Hz,. 2.91 (2H, d. J = 11-8 Hz). 2.74,2H, ,). C.94-7.32,9H, m) 
MS(APCI + )341 (M+1) 

Reference Example 9 

N-[3-(4-Benzyl-1-piperidinyl)propy!]-3Hchlorobenzylamine 

2 67(2H, t, J = 6.6 Hz), 2.92(2H. d, J = 11 .6 Hz). 3.76(2H. .). 7.11- 7.33(9H, m) 
MS (APCI+) 357 (M+1) 

Reference Example 10 

N-[3-(4-Benzyl-1 -piperidinyl)propya-3.4-dichlorobenzylamine 
[0097] Using3,4-d,chlorobenzy^ 

?!!nmr ,CDCI 1 5 1 29(2H dt J = 12.0 Hz. 2.6 Hz), 1 .52(1 H, m). 1 .60-1 .92(6H. m), 2.39(2H t, J = 7.4 Hz), 2.51 (2H, 
dTi HZ). 2.92^, d, J = 11.8 HZ), 3.73(2H, s), 7.1 0-7.43(8H, m) 
MS(APCI + )391 (M+1) 

Reference Example 1 1 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-2 ) 6-difluorobenzylamine 

[0098] Using2,6-difluorobenzylamine,thetmecompoundwassynth e size^ 

1H NMR (CDCU) 8 1 24<2H, dt, J = 12.0 Hz, 2.6 Hz), 1 .52(1 H, m), 1 .55-1 .90(6H. m). £42(2H t, J = 7.0 Hz), 2.52(2H, 
ffi'SSiSf^ J - 7-0 HZ), 2.94(2H, d, J = 11.8 Hz), 3.76(2H, s), 6.91- 7.38 ( 8H, m) 
MS(APCI + ) 359 (M+1) 

Reference Example 12 

? 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-2-chlorobenzylamine 
[0099] Using2-chlo^^ 
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Reference Example 13 

N-f3.(4-Benzyl-1^ipericlinyl)propyl]-4^hlorobenzylamine 
Reference Example 14 

N-[3-(4-Benzyl-1-piperidinyl)propy0-4-methy(ben2ylamine 
Reference Example 15 

N-f3-(4-Benzyl-1-piperidinyl)propyI]-4H7tethoxybenzylamine 
[0102] ^ng4-methoxybenzy^ 

Reference Example 16 

N-{3-(4-Benzyl-1>piperidiny0propyl](cyclohexy!methyl)amine 
[0103, ^ng(cyc>ohexylme W 

Reference Example 17 

N-^C^Benzyl-l-piperidinyOpropyOl^yridylmethyOamine 
[0104] ^-(am^ 

MS(APCr>)324 (M+1) 
Reference Example 18-1 

4-{[1 -(TrifluoroacetyO-4-piperidinyl]methyl}benzenesutfonyl chloride 
[0105] Tothemlxtureof1-(trifluoroacetyO 
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10 



15 



dropwise added chlo— acid (36 mi, 539 mmol) ^ = JJ -^^^ r ^ ^Td 
and then stirred at room temperature for an h ~ r ^ "^^'^^J^^^^on of 5-1 sodium bi- 
extracted with methylene ch.onde (200 ml x * ^J2"SEj2££ « dried over magnesium suifate 
carbonate (500 mh and saturated bnne (500 ml] ^ P co|umn hy 

1H NMR (CDC.3) 5 1.26-1.39 (2H, m), 1.75-2.05 (3H. m). 2.66-2.78 (1H m) 2^8 (2H d J = 7.0Hz), 3.01-3,5 (1H, 
m) 3.98-4.10 (1H, m), 4.50-4.61 (1H, m), 7.40 (2H, d, J = 8.4Hz). 7.98 (2H, d, J = 8.4Hz) 

Reference Example 18-2 

4-[(4K[1-Trffluoro 

20 compound (1 .37 g, B0%) as a pale yellow oil. . . 7 nH _, 2 68 . 2 78 (1 H m) 3>0 0 (4H, t, J - 

(2H, d, J = B.4HZ) 
25 Reference Example 1 8-3 

4-{[4-(4-Piperidinylmethyl)phenyl]sulfonyl}morpholine 

4.8H2), 5.08 (1H, brs), 7.32 (2H, d, J = 8.4Hz), 7.67 (2H, d, J = 8.4Hz) 
Reference Example 18-4 
40 N -(3H4-[4-(4-Morphon^ 

[0108] Using the compound obtained in Reference Example 18-3, the title compound was obtained in a manner 

similar to Reference Example 1 . Yield 30%. e a u,\ o ra /ou t J - 6 4 Hz) 2 89-3.06 (6H, m), 

Free base: i H NMR (CDCI3) 8 1 .23 - 2.10 (9H, m). 2.47 (2H, t J I - 6.4 Hz) ^^^^g H z), 7 67 2H, 
45 3.17 (2H, t, J = 6.4 Hz), 3.68-3.80 (4H, m), 6.57-6.72 (3H, m), 7.14-7.22 (2H, m), 7.33 (ZH, a, a.* 
d, J = 8.2 Hz) 

Reference Example 19-1 

50 4-[(1 -Acetyl-4-piperidinyl)methyl]benzenesulfonyl chloride 

[0109] To ch,orosu«onic acid (92 mL). a solution - *«2"JH!^ 

mL) was dropwise added for an hour at 0-C under sfmngj and the "™^^*?° d extracted with diohlo- 
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(54.22 g). 

(1H,m), 3.7-3.9 (1H,m), 4.5-4.75 (1H, m), 7.39 (2H, d, J=8.4Hz), 7.97 (2H, d, J=8.4Hz) 
Reference Example 19-2 

1-AcetyM-[4-(methylsulfonyl)benzyl]pipericline 

Am°l ?l! SOlUti °, n °? ° diUm h y dr °9 ensulfite ( 4 -57 9) and sodium bicarbonate (6.1 0 g) in water (40 mU was added 

£ Z r I ,i Chloroacetic acid (5.14 g) and an aqueous solution of 50% sodium hydroxide (4 4 mlj was added 
l^o r S ° TZ andsl,,Ted ' or20 "«™ "nder reflux with heat. 1N Hydrochloric icid (20 mO wSdTd to*1 
SHZ^ 2£P reason mbdure was extracted with et hy, acetate (60 mL, 3oLlmTo^ c X 
ll^i Tr^l ™ M (1 ° mLX2) ' dried 0V6r ma 9 nesium ^Kate (anhydrous), and concentred under 
nn? EST ^ I" 6 W3S SUbieCted 10 COlUmn chromatography (silica gel 150 g ethyl acStelSa 
oK^ 

1 H NMR (CDCI3) S 1 .05-1 .35 (2H, m), 1 .55-1 .95 (3H, m), 2.08 (3H s) 2 4-2 6(1H ml 2 66 r?H h !_7^m » ooo, 
(1 H, m), 3.06 (3H, s), 3.7-3.9 (1 H, m), 4.55-4.7 ,! H, m), 7.34 ffA^JK EAT"* 29 - 3 ' 1 

Reference Example 19-3 

4-[4-(Methylsuffonyl)benzyl]piperidine hydrochloride 

Reference Example 19-4 

4-[4-(Methylsulfonyf)benzyI]piperidine 

[0112] 4-[4-(Methylsu!fonyl)benzyl]piperidine hydrochloride (1000 mq) was dissolved in water /m mi ^ An o„ 

^ J J l mn<C phase was dned over Potassium carbonate and filtered, and the filtrate was 
ZSS r t UCed PreSSUre ' DiiSOpr0pyl ether < 1 0 mL > «« added to the residue, and toe p^K Z 

Reference Example 19-5 

N-(3^4-(4-(4-M e thylsulfonyObenzyl>1-piperidinyl}p ro pyO-anilinedihydm<*loride 

'H NMR (CD3OD) 8 1.59-2.35 (7H, m), 2.75 (2H, d, J = 6.4 Hz), 2.86-3.05 (2H m) 3 13 (3H si 3 22 f?H • I 7 a 

m S1J = 80 Hz) ' 3 - 59 - 368 (2H ' m) ' 663 - 6 - 75 (3H ' "* SS5 « « ff-S 
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Reference Example 20 

N-{3-(4-Benzyl-1-piperidinyl)propyl]-4-cyanoaniline 
[0114] U S ing4^anoani.ine,thetit.ec^ 

\ H J.R (CDCI 3 )7l.19-1.39 PH. m). 1.45-1.96 (7H, m) 2 42 1-2.49 and 2 .56-2. 60 <2H and 2H, m), 2.90 2.97 
3.15-3.24 (2H and 2H, m), 6.17-6.30 (1 H, br s), 6.45 (2H, d, J=9.0Hz), 7.14-7.42 (7H, m). 

Reference Example 21 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-3-cyanoanlline 

[0115] Using 3<yanoaniline, the title compound was synthesized in a ^T^u^hZ and 
1H I NMR (Cd!. 3 ) 8 1.20-1.40 (2H, m). 1.41-1.95 (7H, m) (2H ^ ^ 
3.11-3.19 (2H and 2H. m), 6.68-6.74 (2H, m), 6.89-6.93 (1H. m), 7.14-7.30 (6H, m). 

Reference Example 22 

R3 BJS^^ - * — — » Reference Example 1 . 

^hum^DC. 1S1 17-1 93 OH m) 2 45(2H, t, J=6.6Hz), 2.56 (2H, d, J=6.6Hz), 2.93 (2H, m), 3.17 (2H,t, J=6.2Hz). 
S(1hS) S« (S liTT^Si (6H.V, 7.91 (1H, dd, J=1 .2Hz. 4.8Hz). 7.99 (1H, d. J-2.6HZ). 

Reference Example 23-1 

tert-Butyl 4-(4-methoxycaibony lbenzyl)piperidine-1 -caiboxylate 

[0118] The mixture of methyl 4-(bromomethy.)benzoate (25 g, 109 mmo, and triethy. J^g^TnStt 
was stirred at 150'C for 24 hours. The reaction mixture was distilled under reduced pressure (165-172 C, 1 mmHg) 

SJS ^SKSKES « - -So a so.uuon o, diethyl onyObenz* 

f 00 m^Tne e*m « was washed with 5% sodium bicarbonate (100 ml) and saturated brine (100 ml) success^ 
irSd olefsoSumllte (anhydrous) and concentrated under reduced ^^^l^^Z^S- 
column chromatography (silica gel 200 g, ethyl acetatemexane=1/10) to g,ve tert-butyl 4-(4-methoxycarbony.benzyl. 

iSOmn wi subbed to catalytic hydrogenation in the presence of 10% palladium-carbon (contaming 50% water, 1 
gatro^ 

The S was purified by flash column chromatography (silica gel 90 g, ethyl acetate/hexane=1/1 0) to gl ve the title 
compound as a pale yellow oil (6.1 g, 1 00%). . 3 g1 

1H NMR (CDCI3) 8 1 .05-1 .42 (2H. m), 1 .45 (9H, S), 1 .55-1 .77 (3H, m). 2.59 (2H, d, J = 7.0Hz), 2.57 2.69 (2H, m), 
(3H, s), 4.04-4.18 (2H, m). 7.21 (2H, d, J = 8.0Hz), 7.96 (2H, d, J = 8.0Hz) 

Reference Example 23-2 

4-{[1-(tert-Butoxycaibonyl)-4-piperidlnyl]methyl)benzoic acid 

T01211 Amixtureof the compound obtained in Reference Example 23-1 (3 g, 9 mmol), ethanol (30 ml) and an aqueous 

under reduced pressure. The residue was purified by flash column chromatography (s.l.ca gel 100 g, ethyl acetate/ 
methanol^ 0/1) to give the title compound as a white powdery crystal (2.9 g .»*>• j- 7 4Hz) 
1H NMR (CDCI3) 6 1.08-1.26 (2H, m), 1.45 (9H, s). 1.57-1.77 (3H, m), 1.26-2.70 (2H, m), 2.61 (2H, d, J - 7.4Hz), 
4.05-4.11 (2H, m), 7.24 (2H, d, J = 8.0Hz), 8.03 (2H, d, J = 8.0Hz) 
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Reference Example 23-3 

tert-Butyl 4-[4-(aminocarbonyl)benzyl]-1 -piperidinecarboxylale 



« ?K "y^-^-benzotriazole (3.6 g, 27 mmol), ammonium chloride (1.9 g, 35 1 mmol) triethvlamine (4 9 m. 

ml) was added to the residue, and the mixture was extracted with ethvl acetate iron mi * 9. tv.«1^7' \. , 
»»»a«m suHate (anhydrous) sad oono,„Wed un0 „ ^d^d CIU<UI ,. TKe, n.^. p«S^S»»Z 



Reference Example 23-4 

4-(4-Piperidinylmethy|)benzamide hydrochloride 



!JSi re .ni°p ,i0n *, Ch ' 0ride in "* acetate (12 ° ml > was addedt ° a s °'"«°" °f the compound obtained 

or 3^^^ 

Reference Example 23-5 

4-(4-Piperidinylmethyl)benzamide 

cioitate was it fml . ' ^ W3S M at room ,em P«^ture for an hour. The resulting pre- 

!h2r^5£K? m< ™ v 9,Ve the m C ° mp0Und 88 3 0010,1688 P° wde -y ^stal (5.96 g, 70%). 

(2 h hT;?7^ 

Reference Example 23-6 

4-{[1 -(3-Ani!inopropyO-4-piperidinyI]methyl}benzamide hydrochloride 

fn 1 ™„ USln9 ^ !T? Und ° btalned h Ref6rence ^P' 6 23 " 5 and ani,ine . title compound was synthesized 
in a manner similar to Reference Example 1 Yield 20% syninesizea 

Example 1 

N-{3-(4-Benzyl-1 -piperidinyl)propyl)-N-phenyl-N'-phenylurea hydrochloride 

Hncl^^r? f™T iT ya "? (1 f rt 1 5 mm0l) THF (15 ml > were added *• <™P°"nd obtained in 
Reference Example 1 (381 mg, 1 .0 mmol) and a solution of triethylamine (308 uL 2.2 mmol) in dtohloromeftTnT «c 

Sn^ 

( S 0r9amC PhaSe WaS dri6d ° Ver With maanesium sulfate (^hydrous) and concern^ undeT 
tatti* P o^l 6 - ^ reS ' dUe WaS SUbj8Cted ,0 C0lumn chromatogmphy (silica gel 12 ZS S 
tate= /1-*o/1 |). The objective fraction was concentrated under reduced pressure. The residue was dSoted in Pt^ 
acetate (2 ml), and a solution of 4N hydrogen chloride in ethy, acetate<2 mf, waTadSere" 
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stirred for 5 minutes and concentrated under reduced pressure. Hexane (5 ml) was added to the residue, and the 
precipitate was collected by filtratio n and dried under reduced pressure to give the titie compound as a white amo^ 

5* NMR(DMSO-d 6 ) 6 1 .30-1 .95 (7H, m), 2.54-2.57 (2H, m), 2.80-2.93 (2H, m), 3.00-3.12 (2H, m), 3.42-3.80 (2H, m), 
3.62-3.78 (2H, m), 6.95-7.55 (15H, m), 7.85 <1H. s) 

Anal. Calcd for C^H^O . HCI - 0.75 H 2 0: C, 70.42; H, 7.71 ; N, 8.80. Found: C, 70.43; H, 7.31 ; N, 8.74. 
Example 2 

N-[3-(4-Benzyl-1-piperidinyl)propy0-N'-(4-chlorophenyl)-N-phenylurea 

[0127] To a solution ot the compound obtained in Reference Example 1 (22.9 g, 60 mmol) and triethylamine (1 8.5 
ml 132 mmol) in dichloromethane (500 ml) was added 4-chlorophenyl isocyanate (13.8 g, 90 mmol) under stirring, 
and the mixture was stirred at room temperature for 12 hours. The reaction mixture was washed with saturated sodium 
bicarbonate (400 mlx2), dried over magnesium sulfate (anhydrous) and concentrated under reduced pressure. The 
residue was subjected to column chromatography (silica gel 500 g, hexane/ethyl acetate=1/1^0/1). The objective 
fraction was concentrated under reduced pressure. The residue was recrystallized from diethyl ether (45 mi). The 
precipitate was filtered and collected. The precipitate was washed with diethyl ether and dried under reduced pressure 
to give the title compound as a white crystal (13.8 g, 30 mmol). Yield 50%. 

^H^R^(Si 1 Sl 46 < 2H ' m >' 1 - 46 - 1 - 90 < 7H * m) ' 2 36 (2H * ll J=7 - 3HZ) ' 2 51 (2H ' * J=6 - 6H2) ' 2 ' 82 " 2 ' 9 ° (2H ' 
m), 3.77 (2H, t, J=7.3Hz), 6.66 (1 H, br), 7.1-7.52 (14H, m) 

Anal. Calcd. for C^Cl^O: C, 72.79; H, 6.98; CI, 7.67; N, 9.09. Found: C, 72.41; H, 6.97; CI, 7.72; N, 8.98. 
Example 3 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-N , -(3-chlorophenyl)-N-phenylurea hydrochloride 

[0128] Using 3-chlorophenyl isocyanate, the title compound was obtained in a manner similar to Example 1 . Yield 

1HNMR (DMSO-de) 8 1 .45-1 .86 (7H, m), 2.49-2.53 (2H, m), 2.77-2.89 (2H, m), 3.00-3.17 (2H, m), 3.35-3.40 (2H, m), 

3 69-3 76 (2H, m), 6.94-6.70 (1H, m), 7.15-7.50 (12H, m), 7.60-7.64 (1H, m), 8.15 (1H, s) 

Anal. Calcd for C 28 H 32 CIN 3 0 • HCI • 1 .0 H 2 0: C, 65.11 ; H, 6.83; N, 8.14. Found: C, 65.20; H, 6.69; N, 7.95. 

Example 4 

N-[3-(4-Ben2yl-1-piperidinyl)propyI]-N , -(4-methylphenyi)-N-phenylurea hydrochloride 

T01291 Usinq p-totyl isocyanate, the title compound was obtained in a manner similar to Example 1 . Yield 75%. 
1H NMR (DMSO-d 6 ) 8 1.45-1.91 (7H, m), 2.21 (3H, s), 2.49-2.53 (2H, m), 2.77-2.85 (2H, m), 3.00-3.18 (2H, m), 
3 35-3.44 (2H, m), 3.68-3.76 (2H, m), 6.97-7.02 (2H, m), 7.15-7.50 (12H, m), 7.75 (1 H, s) 
Anal. Calcd for C^^O • HCI • 0.75 H 2 0: C, 70.85; H, 7.69; N, 8.55. Found: C, 70.85; H, 7.67; N, 8.42. 

Example 5 

N'-Benzyl-N-t3-(4-benzyl-1-piperidinyl)propyl]-N-phenylurea hydrochloride 

[01 30] Using benzyl isocyanate, the title compound was obtained in a manner similar to Example 1 . Yield 67%. 
1H NMR (DMSO-d 6 ) 8 1 .40-1 .81 (7H, m), 2.53-2.56 (2H, m), 2.77-2.89 (2H, m), 2.98-3.1 8 (2H. m), 3.35-3.40 (2H, m), 
3.65-3.70 (2H, m), 4.20 (2H, s), 7.18-7.54 (15H, m) 

Anal. Calcd. for C29H35N3O • HCI • 0.5 H z O: C, 71 .51 ; H, 7.66; N, 8.63. Found: C, 71 .60; H, 7.74; N, 8.46. 
Example 6 

N-[3-(4-Benzyl-1-piperidinyl)propyn-N'-cyclohexyl-N-phenylurea 

[0131] Using cyclohexyl isocyanate, the title compound was obtained in a manner similar to Example 2. Yield 72%. 
Melting Point 106-1 08°C 
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fTJT f2fS. 5 t°t l' 9 u (1 9H ' m)> 230 (2H ' J=76H2) ' 250 < 2H ' * J = 6 ' 6Hz ). 2-83 (2H, br d,J=11 ,8Hz) 3 4-3 75 
(1H, m), 3.68 (28,1,^7.382), 4.15 (1H, cl t J=8.0Hz), 7.05-7.5 (10H m) J ' 5 

Anal. Calcd for C^H^O: C, 77.55; 8, 9.07; N, 9.69. Found: C, 77.65; 8, 8.96; N, 9.75. 
$ Example 7 

N-[3-(4-Ben2yl-1-piperidinyl)propyl]-N-phenyl-N , -propylurea 
w \ V 1 2JS5 ^T Pyl feocyanate « m impound was obtained in a manner similar to Example 2 Yield 92% 

Example 8 

« N-p-^-BenzyH -piperidinyDpropylJ-N-O-chlorophenyO-N'-t^chlorophenyDurea hydrochloride 

Anal. Calcd. for C 28 H 31 CI 2 N 3 0 • HCI • 1 .0 H 2 0: C, 61 .04; H, 6.22; N, 7.63. Found: C, 60.80; H, 6.20; N, 7.73. 
Example 9 

» N^-^-Benzyl-l-piperidinyOpropyO-N'-t^hlorophenyO-N^S^-dichlorophenyOurea 

to1xlp£X 
Melting Point 128-1 31 °C 

30 ^Tu^ 8 1 1 " 2 ° <9H> m) ' 2 39 (2H ' l ' J=6 8HZ >' 2 51 < 2H . d ' J =6-2H2), 2.88 (2H, br d J=11 BHz) 3 78 (2H 
t. J=6.6Hz), 7.05-7.4 (10H, m). 7.41 (1H, d, J=2.6Hz), 7.49 (1H, d, J=8.4Hz), 7.90 (m'br s) ' ' 

Example 10 

35 N-[3-(4-Benzyl-1 -piperidiny0propy0-N'-(4^hlorophenyD-N-(4-methylpheny0urea hydrochloride 

Tilp^ 

- (TlH^^^d J^^hX"^ ('iH^)' 3 "' S> ' 2 6 <2H ' m) ' 2 ' 6 " 3 ' 5 <6H ' m) ' 3 68 <2H ' J=68Hz >- 7 ' 1 - 735 
Annealed. forC^CII^C HCI .0.5H 2 O: C, 66.79; H, 6.96; CI, 13.60; N, 8.06. Found: C, 66.84; H, 6.99; CI, 13.61; 
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Example 11 

N'-(4-Chlorophenyl)-N-{3-[4-(4-fluorobenzyl)-1.piperidinyll-propyl}-N-phenylurea 
Tfllp^^ 

Example 12 

N44-Chloropheny9-N-(3,4.dfchlo^^ 

. [ riip^ n .v?e™ undob ^ ned 
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Melting Point 113-115°C 

1 H NMR (CDCy 8 1 .1-2.0 (9H, m) t 2.40 (2H, br t, J=6.6Hz), 2.48 (2H, d, J=6.6Hz), 2.89 (2H, br d, J=11 .4Hz), 3.78 
(2H, t, J=6.8Hz), 6.9-7.4 (9H, m), 7.42 (1H, d, J=2.6Hz), 7.50 (1H, d, J=8.8Hz), 7.77 (1H, brs) 

5 Example 13 

N-[3-(4-Benzyl-1 -piperidinyOpropylJ-N'-fl -naphthyl)-N-phenylurea 

[0138] Using 1-naphthyl isocyanate, the title compound was obtained in a manner similar to Example 2. Yield 74%. 
10 Melting Point 1 24-1 27°C 

1H NMR (CDCI3) 6 1.0-1.95 (9H, m), 2.3-2.5 (2H, m), 2.39 (2H, d, J=6.6Hz), 2.86 (2H, br d, J=1 1.4Hz), 3.88 (2H, t, 

J=7.3Hz), 7.0-7.3 (6H, m), 7.3-7.65 (10H, m), 7.75-7.85 (1H, m), 7.9-8.0 (1H, m) 

Anal. Calcd forC 3 2H35N 3 0: C, 80.47; H t 7.39; N, 8.80. Found: C, 80.33; H, 7.21; N, 8.83. 

is Example 14 

N-Benzyl-N-[3-(4-benzyl-1-piperidiny0propy0-N , -(2,6-dimethylphenyl)ureatrifluoroacetate 

[0139] Triethylamine (14 u.l, 100 jimo!) was added to a solution of the compound obtained in Reference Example 7 
20 (1 6.1 mg, 50 umol) in dichloromethane (0.3 ml) at room temperature. Then, a solution of 2,6-dimethylphenyl isocyanate 
(11 .0 mg, 75 umol) in dichloromethane (0.4 ml) was added thereto at room temperature, and the mixture was stirred 
for 24 hours. After the reaction was completed, the mixture was concentrated under reduced pressure. The residue 
was dissolved again in dichloromethane (0.5 ml). PS-trisamine resin (Argonaut, 3.62 mmol/g, 50 mg, 0.18 mmol) was 
added to the solution and the solution was stirred at room temperature for an hour. The resin was separated by filtration, 
25 and the filtrate was concentrated under reduced pressure. The residue was dissolved again in dichloromethane (0.5 
ml). MP-carbonate resin (Argonaut, 2.64 mmol/g, 45 mg, 0.12 mmol) was added to the solution and stirred at room 
temperature for an hour. The resin was filtered off, and the filtrate was concentrated under reduced pressure and 
purified by preparative HPLC. The objective fraction was concentrated to give the title compound as a colorless oil 
(15.1 mg). 

30 HPLC analysis (220 nm): purity 96% (Retention time 3.448 min) MS (APCK) 470 (M+1 ) 
Example 15 

N-Benzyl-N-[3-(4-benzyl-1-piperidinyl)propy0-N , -(2-chlorophenyl)urea trifluoroacetate 

35 

[0140] Using 2-chlorophenyl isocyanate, the title compound was synthesized in a manner similar to Example 14. 
HPLC analysis (220 nm): purity 98% (Retention time 3.537 min) MS (APCI + ) 476 (M+1 ) 

Example 16 

40 

N-Benzyl-N-[3-(4-benzyl-1-piperidinyl)propyl]-N , -(4-fluorophenyI)urea trifluoroacetate 

[0141] Using 4-chlorophenyl isocyanate, the title compound was synthesized in a manner similar to Example 1 4. 
HPLC analysis (220 nm): purity 98% (Retention time 3.464 min) MS (APCI+) 460(M+1) 

45 

Example 17 

N-Benzyl-N-[3-(4-benzyl-1-piperidinyl)propyll-N , -(4-methylthiophenyl)urea trifluoroacetate 

so [0142] Using 4-methylthiophenyl isocyanate, the title compound was synthesized in a manner similar to Example 14. 
HPLC analysis (220 nm): purity 96% (Retention time 3.587 min) MS (APCI+) 488 (M+1 ) 

Example 18 

55 N-Benzyl-N-[3-(4-benzyl-1 -piperidinyl)propyQ-N'-(1 -naphthyl)urea trifluoroacetate 

[0143] Using 1 -naphthyi isocyanate, the title compound was synthesized in a manner similar to Example 14. 
HPLC analysis (220 nm): purity 93% (Retention time 3.570 min) MS (APCK) 492 (M+1) 
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Example 19 

N-Benzy|.N^3-(4^en^yl-1^,ip e ^•diny0pro P y0-NH3^ e thylph e ny0u re atrifluoroacet a te 

5 mSJS£ SET* m C ° mp0Und W9S Synthesized in a ™™ er **r to Example 14 

HPLC analysis (220 nm): punty 94% (Retention time 3.549 min) MS (APCI+) 456 (M+1) 

Example 20 

» N -Benzyl-N-[3-(4^nzyl-1^iperidiny0p^^ 

HPLC analysis (220 nm). punty 99% (Retention time 3.361 min) MS (APCI+) 478 (M+1) 
» Example 21 

N ^"^-Ni3-(44«nzyM?iperid^^ 

^ £146] Using2,4-dimethoxypheny.iso C yanate.the« te compoundwassynthesizedh^ 
HPLC analysis (220 nm) : purity 97% (Retention time 3.482 min) MS (APO) 502 (M+1) 
Example 22 

* N-Benzy|.N{3-(44^^ 

p.e n «. mplc analysis (220 nm). punty 98% (Retention time 3.760 min) MS (APO) 510 (M+1) 
3 ° Example 23 

N^enzyl-NK3-(4*enzyl-1^iperidiny0propyfl-NM4< : hlorophenyl) U reatrffluoroacetate 
Example 24 

N.Ben 2 yl-N^3-(4^enzyl-1^iperidiny0propy0.N^(3,4.diohlorophenyl)u re atrifluoroacetate 
Example 25 

N-Benzyl-N-p^enzyl-l^iperidinyOpropyn-NH^isopropylphenyOureatrifluoroacetate 

anaVS'S (220 nm). punty 95% (Retention time 3.764 min) MS (APCr») 484 (M+1) 
Example 26 

N-Ben Z y1-NK3-(4^n Z yl-l^i P eridiny0propyq.N'-(4-nitrophenyl)ureatrifluoroacetate 
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Example 27 

N-Benzyl-NHS-C^enzyl-l-piperidinyDpropyn-N'^romophenyOurea trtfluoroacetate 

[0152J Using 4-bromophenyl isocyanate, the frtle compound was synthesized in a manner similar to Example 1 4. 
HPLC anarysis (220 nm): purity 93% (Retention time 3.485 min) MS (APCI*) 520 (M+1) 

Example 28 

N-Benzyl-N-[3-(4-benzyl-1-piperidinyl)propyl)-N'-(4-methoxyphenyl)urea trtfluoroacetate 

[0153] Using 4-methoxyphenyl isocyanate. the title compound was synthesized in a manner similar to Example 1 4. 
HPS analysis (220 nm^urity 97% (Retention time 3.405 min) MS (APCf) 472 (M+1) 

Example 29 

N-Benzyl-N-[3-(4-benzyl-1-piperidiny0propy0-N^[2-(trifluorometho)cy)pheny0ureatrifluomace^ 

[0154] Using 2-(trifluoromethoxy)phenyl isocyanate, the title compound was synthesized in a manner similar to Ex- 

HPLC analysis (220 nm): purity 100% (Retention time 3.637 min) MS (APCf) 526 (M+1) 

Example 30 

N-[3-(4-Benzyl-1 . p lperidinyl)propyl]-N--(4^hlorophenyl)-N-(4-fluorobenzyl)urea trtfluoroacetate 

roi551 Triethvlamine (14 ul, 100 umol) was added to a solution of the compound obtained in Reference Example 8 
Sofma 5?2S I ^dtehloromeCe (0.3 ml) at room temperature. Then, a solution of ^Phenyl isocyanate 
;lf I ™ 7* .Vmoh in dichloromethane (0 4 ml) was added to the solution at room temperature and the mixture was 

The residue was dissolved again in dichloromethane (0.5 ml). PS-Tris amine res.n (Argonaut, 3^62 n^oj/a M mg 
oTb ^mo ^wa? added to the solution and the mixture was stirred at room temperature for an hour. TtaMM 

and purified by preparative HPLC. The objective fraction was concentrated to grve the trtle compound as a colorless 
HPLC anaSis (220 nm): purity 99% (Retention time 3.564 min) MS (APCI+) 494 (M + 1) 
Example 31 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-N-(3-chlorobenzyl)-N > -(4-chlorophenyi)urea trtfluoroacetate 

[0156] Using the compound obtained in Reference Example 9, the title compound was synthesized in a manner 

HPLCanatysiTSo nm): purity 94% (Retention time 3.582 min) MS (APCi*) 510 (M+1) 

Example 32 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-N'-(4<hloropheny0-N-(3,4-dichlorobenzyl)urea trtfluoroacetate 

[0157] Using the compound obtained in Reference Example 10. the title compound was synthesized in a manner 

similarto Example 30. CA4 
HPLC analysis (220 nm): purity 93% (Retention time 3.637 mm) MS (APCI+) 544 (M+1) 
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Example 33 



N-[3- (A-BenzylO-piperidinyOprDpyO-N-C^fluorobenzyO-N-. (4-m e thoxyph en yl)urea trifluoroacetate 
0158) Triethylamine (14 pi. 100 pmol) was added to a solution of the compound obtained in Reference Examole 8 
12 mo 75 Ton 1" ^ rome,h K ane (0 ' 3 ^ at ^ tempera,Ure - ™* 8 solution * «S SSS1 

mSSC (0 - 4 ml) : as added ,0 *• so,uUon at room tempera,ure « ■» 

»nH ri^Z T 1 m " W3S com P |e,ea ' t" 6 ^tion solution was concentrated under reduced pressure 
11 IZZ^ril ^r 6 *™ i0S ^ PS - TR,S am,ne resin (Argonaut, 3.62 mmol/g, 50 mg " 1 18 ZoO 
c^™ .fnLr T" a ' ro ° m tem P erature to »« hour. The resin was fiitered off and the filtreZL 

SZnl m T"* 71,9 reS,dUe WaS disS0lved a 9 ain in *chloromethane (0.5 ml). MP-Sn^e 
res n (Argonaut, 2.64 mmol/g, 45 mg, 0.12 mmol) was added to the solution and stirred at mom tempera^ f^an 

off " ^ ** fi,trate was concentra,ed under reduced pressure and £KJJ5££ 

hplc^ ^ ,0 ^ w ^ TOn ^ted to give the title compound as a colorless oil (12.6 mg) 
HPLC analysis (220 nm): purity 96% (Retention time 3.471 min) MS (APCf ) 490 (M+1) 

Example 34 

N- [3- (4-Benzyl-1.pi P eridinyl)propyl]-N- (3«hlorobenzyl W 4-methoxyphenyl)urea trifluoroacetate 

22 toSp";e 8 r POUnd ,n ReferenCe 9 ' ,hS Wle C ° m P° Und Was •»*— - in a manner 

HPLC analysis (220 nm): purity 99% (Retention time 3.483 min) MS (APCf) 506 (M+1) 

Example 35 

N^-Benzyl-l^iperidinyOpropyn-N-^ 

SSS toExSe e S. mPOUnd Re,erenCS EXamp ' e 1 °' the me wa * W-h—d a manner 

HPLC analysis (220 nm): purity 97% (Retention time 3.521 min) MS (APCI+) 540 (M+1) 
Example 36 

N#-(4-BenzyM-piperidiny0propyQ.N^^^ 

n B TL T 2n thyl ^ ine i 1 ^' 100 m0>) WaS added ,0 a solutio " <* ^pound obtained in Reference Examole 8 
mo 7S , 9 ™n^°M dlchlo : ome,hane (0 ' 3 m,) at room tempereture. Then, a solution of cyck*«S^S?I 

for 24 hS XT m T M { ° A m ° ^ 3dded t0 miXtUre 81 r0om ,em " erature - a "< mix3a ssUeo 
2^LS? faction was completed, the reaction mixture was concentrated under reduced pressure and 

centratld? h T !? " 31 ^ ,em P 8rature for « "our. The resin was filtered off and £ flftatS^ 
SSS^S T ^ 7,16 reSidU8 WaS disS0lved a 9 ain in "ichloromethane (0.5 ml). MP-camonateresin 

SZ EZtSSi IKS!?"* ^ ^ ,0 S ° IUti0n ^ Stirred 81 KOm t-P~r an o 
tZ Z 16 WaS ^ntrated under reduced pressure and purified by preparative HPLC 

f™" T COncentra,ed to Sive the title compound as a colorless oil (12 2 mg). ' P 
HPLC analysis (220 nm): punty 1 00% (Retention time 3.500 min) MS (APCK) 466 (M+1 ) 

Example 37 

N-P-t^Benzyl-l-piperidinyOpropylJ-N-O-chlorobenzylJ-W-cyclohexylurea trifluoroacetate 

S3 S r P ° Und ^ ReferenCe ^ 9 ' the ^ »W was in a manner 

HPLC analysis (220 nm) : purity 100% (Retention time 3.579 min) MS (APCK) 482 (M+1) 



28 



10 



BP 1 219 605 A1 

Example 38 

NW 4-Benzyl-Mperidi^^ 

[0163] Using the compound obtained in Reference Example 1 0, the title compound was synthesized in a manner 

^SSSSItSU P "*y »* time 3753 min) MS (APCP) 516 (M+1) 

Example 39 

N^-BenzyM-piperidiryOpropyll-N^^ 
[0164] Using the compound obtained in Reference Example 11. the title compound was synthesized in a manner 
,5 mlSSSSU Parity 98% (Retention time 3.623 min) MS (APCH) 612 (M+1) 
Example 40 

N- [3- (4-Ben2yl-1-piperidinyl)propyl]-N- (2-chlorobenzyl) -N'- (4-chlorophenyl)ureatrifluoroacetate 
20 [01651 Using the compound obtained in Reference Example 12. the title compound was synthesfced in a manner 

S5 SS1SSSSU purity 100% (Retention time 3.588 min) MS (APCK) 510 (M+1) 
25 Example 41 

N H3-(4-Benzyl-1-piperidinyl)propyn-N^hlorobenzyl)-N'-(4-chlorophenyl)ureatrifluoroacetate 
[01661 Using the compound obtained in Reference Exampie 13. the title compound was synthesized in a manner 
30 ScIvsmSo 3 !): purity 99% (Retention time 3.595 min) MS (APCf) 510 (M + 1) 
Example 42 

3 s N-[3-(4-Benzyl-1-piperidinyl)propyl]-N44-chlorophenyl)-N-(4-methylbenzyl)ureatrifluoroac e tate 

[0167] Using the compound obtained in Reference Exampie 14, the title compound was synthesized in a manner 
S Hp!c?nalr?220 3 °nm): purity 91% (Retention time 3.841 min) MS (APO) 490 (M+1) 

40 

Example 43 

N-[3-(4.Benzyl-1 .piperidinyl)propyll-N'-(4-chlorophenyl)-N-(4-methoxybenzyl)urea trifluoroacetate 
« [0168J Using the compound obtained in Reference Example 15, the titie compound was synthesized in a manner 
SclnaSTSo'nm): purity 95% (Retention time 3.521 min) MS (APCK) 506 (M+1) 

Example 44 

50 N -[3-(4-Benzyl-1-piperidinyl)propy0^ 

[0169] Using the compound obtained in Reference Exampie 11 . the title compound was synthesized in a manner 

55 m££Z£?U ■«* " % ( Retention time 3511 min) MS (APC,+) 508 (M+1) 
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Example 45 

5 S toSSr^^ ° btajned ^ Ref6renCe ^ 12 » «- - «ed in a manner 

HPLC analysis (220 nm): purity 99% (Retention time 3.469 min) MS (APCh) 506 (M+1) 
Example 46 

w 

N W4-B«nzy|.1irtpertanyDp^ 

S3 ,»Sr° U " d ^ ln ReferenCe ^ 13 ' the Me «W was resized in a manner 
« HPLC analysis (220 nm): purity 99% (Retention time 3.475 min) MS (APCh) 506 (M+1) 
Example 47 

N W4-BenzyM-plp«rf*i^^ 

S3 to l £ i amp , ; e e r P0Und ^ " Ref8r6n0e EXamP ' e 14 " the » M ™ - ■ — 

HPLC analysis (220 nm): purity 94% (Retention time 3.719 min) MS (APCW 486 (M+1) 

25 Example 48 

N ^-< 4 - Be ^1>iperf^ 

*> S3 to U SSr P ° Und " R6ferenCe ^ 15 ' the me com P° und ~ in a manner 

HPLC analysis (220 nm): purity 97% (Retention time 3.403 min) MS (APCI*) 502 (M+1) 
Example 49 

* NWBerBtf-l^perid^ 

S,o U Se 6 3r P ° Und ° btained ^ ***** 11 - ^titiecompound was synthesized in a manner 

^ HPLC analysis (220 nm): purity 88% (Retention time 3.549 min) MS (APCh) 484 (M+1 ) 
Example 50 

N^3-(4-Ber^l-1^iperidiny0propyl]-N^hlombenzyl)-N'-^ciohexylureatrifluoroacetate 

45 S3 .o U S 6 6 3r P ° Und ^ in R6,erenCS EX ^ IS 12 ' the » was synthesfced in a manner 

HPLC analysis (220 nm): purity 98% (Retention time 3.521 min) MS (APCH) 482 (M+1 ) 
Example 51 

so 

N-[3-(4-Etenzyl-1*iperidiny0propyfl.^ 

S3 «o u Se e 3 r pound obtained in Re,erence Example 13, the me compound was mM in a — 

» HPLC analysis (220 nm): purity 99% (Retention time 3.515 min) MS (APCf) 482 (M+1) 
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Example 52 

N-[3-(4-Benzyl-1-piperidinyl)propyl]-N , -cyclohexyl-N-(4-methyIbenzyl)urea trifluoroacetate 

[0177] Using the compound obtained in Reference Example 14, the title compound was synthesized in a manner 
similar to Example 36. 

HPLC analysis (220 nm): purity 94% (Retention time 3.776 min) MS (APCr*) 462 (M+1) 
Example 53 

N-[3-(4-Benzyl-1-piperidinyl)propyI]-N , -cyclohexyl-N-(4-methoxybenzyl)urea trifluoroacetate 

[0178] Using the compound obtained in Reference Example 15, the title compound was synthesized In a manner 
similar to Example 36. 

HPLC analysis (220 nm) : purity 100% (Retention time 3.448 min) MS (APCI+) 478 (M+1) 
Example 54 

Ethyl {N'-Benzyl-N'-^-^-benzyM -piperidinyl)propyl]ureido}-acetate trifluoroacetate 

[0179] Using ethyl isocyanatoacetate, the title compound was synthesized in a manner similar to Example 14. 
HPLC analysis (220 nm): purity 97% (Retention time 2.883 min) MS (APCI+) 452 (M+1) 

Example 55 

N-Benzyl-N-[3-(4-benzyl-1-piperidinyl)propy0-N , -tert-butylurea trifluoroacetate 

[0180] Using tert-buty I isocyanate, the title compound was synthesized in a manner similar to Example 1 4. 
HPLC analysis (220 nm): purity 99% (Retention time 3.531 min) MS (APCr+) 422 (M+1) 

Example 56 

N-Benzyl-N-[3-(4-benzyl-1 -piperidinyOpropylJ-N'-^l S)-1 -(1 -naphthyl)ethyl]urea trifluoroacetate 

[01 81] Using (1 S)-1 -(1 -naphthyl)ethyl isocyanate, the title compound was synthesized in a manner similar to Example 
14. HPLC analysis (220 nm): purity 100% (Retention time 3.800 min) 
MS(APCI + ) 520 (M+1) 

Example 57 

N-Benzyl-N-[3-(4-benzyl-1-piperidinyl)propyl]-N , -hexylurea trifluoroacetate 

[0182] Using hexyl isocyanate, the title compound was synthesized in a manner similar to Example 14. 
HPLC analysis (220 nm): purity 99% (Retention time 3.732 min) MS (APCI+) 450 (M+1) 

Example 58 

N-Benzy!-N-[3-(4-benzyl-1-plperidinyl)propyI]-N , -cyclohexylurea trifluoroacetate 

[0183] Using cyclohexyl isocyanate, the title compound was synthesized in a manner similar to Example 14. 
HPLC analysis (220 nm): purity 99% (Retention time 3.598 min) MS (APCI+) 448 (M+1) 

Example 59 

Diethyl (2S)-2-{N'-benzyl-N , -[3-(4-benzyl-1 -piperidinyl)propyl]ureido)glutarate trifluoroacetate 

[0184] Using diethyl (2S)-2-isocyanatoglutarate, the title compound was synthesized in a manner similar to Example 
14. HPLC analysis (220 nm): purity 100% (Retention time 3.501 min) 
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MS(APCI + )552(M+1) 
Example 60 

* NX-Dfoenzyl-N-p-M-benzyM -piperidinyl)propyl]urea trifluoroacetate 

hS5«H!11 ST '? Cyanate ' thS titlS COmp ° Und Was Resized in a manner similar to Example 14 
HPLC analyse (220 nm): purity 100% (Retention time 3.491 min) MS (APCr>) 456 (M+1) 

"> Example 61 

^^-^benzy^^^ 

« t^amplf^ 

HPLC analysis (220 nm): purity 99% (Retention time 3.587 min) MS (APCK) 494 (M+1) 
Example 62 

» N W1-AdamantyO*-benzy^-^ 

MS(APCI+)500 (M+1) ' 

25 

Example 63 

N-Benzyl-N^-(44,er^|.i^iperidiny0propyQ.N^3.feo P ropeny1^,a-dimethylbenzy0ureatrfflu 

HPLC analysis (220 nm): purity 99% (Retention time 3.987 min) MS (APCf) 524 (M+1) 
Example 64 

N-Benzyl-N-[3-(4-benzyl-1 -piperidinyDpropyl]-N'-propylurea trifluoroacetate 

hSSJSZ ^T' ^ 0Cyana,e ' the Wle com P ound «as synthesized in a manner similar to Example 14 
HPLC analysis (220 nm): puffly 99% (Retention time 3.31 8 min) MS (APCI+) 408 (M+1 ) 

Example 65 

N^Benzyl-^iperidiny^ 

45 S3 JSgST"* ReferenCe EXamP ' e 16 - ,h8 ™° « - - 1" a manner 

HPLC analysis (220 nm): purity 97% (Retention time 3.917 min) MS (APCf) 482 (M+1) 

Example 66 

N^BenzyM^ipenyi^^ 

Eta! to U Sp h e e 3 r POUnd " ReferenCe E "* 17 ' "» tWe C0 « - - in a manner 

isssS/Xr : purfty 98% (Re,ention ,ime 2879 min) 
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Example 67 

NK3-(4-Benzyl-1-piperidinyl)propyq-N-(cy^ 

[0192] Using the compound obtained in Reference Example 16, the title compound was synthesized in a manner 
HP^lnalysTSo'nm): purily 94% (Retention time 2.946 min) MS (APC-) 478 ( M+ 1 ) 
Example 68 
NW 4-Benz^^ 

[0193] Using the compound obtained in Reference Example 17, the title compound was synthesized in a manner 

similar to Example 33. . . , 

15 HPLC analysis (220 nm): purity 97% (Retention time 1 .91 7 mm) 
MS(APCI + ) 473 (M+1) 

Example 69 

20 N-I3-(4-Benzy1-1 .piperidinyi)propyU-N--cyclohexyl-N.(cyc.ohexy.methyl)urea trifluoroacetate 

[0194] Using the compound obtained in Reference Exampie 16. the title compound was synthesfced in a manner 
similar to Example 36. 

HPLC analysis (220 nm): purity 100% (Retention time 3.842 min) 
25 MS(APCI+)454(M+1) 

Example 70 

NW4-BenzyM-piperidinyl)p^ 

[0195] Using the compound obtained in Reference Example 17, the title compound was synthesized in a manner 
similar to Example 36. 

HPLC analysis (220 nm): purity 99% (Retention time 2.801 mm) 
MS (APCI+) 449 (M+1) 

Example 71 

NM^ChiorophenyO-NW^ 

[0196] UsingthecompoundobtainedinReferenceExampieie^.themiecompoundwassynthesizedinamanner 
similar to Example 2. Yield 54%. 2 75 f2H d J = 6.6 Hz), 2.94 (4H, t, 

6.4 Hz), 7.20 ■ 7.33 (5H, m). 7.40 - 7.58 (7H, m), 7.71 (2H, d, J = 8.0 Hz) 
Example 72 

NM4-Chloropheny 0 -N-(3H4-[4-(4^^ 

[0197] Using the compound obtained In Reference Example 1 9-5, the title compound was synthesized In a manner 

Free^ase^H^MR (CDCy^l .23 - 2.18 (9H, m), 2.39 - 2.54 (2H, m), 2.62 (2H, ^' j ^ jj - ^ J^j' 2 88 " 3 03 

3.05 (3H, s), 3.77 (2H. t, J = 7.4 Hz), 6.43 (1H, s), 7.16 - 7.53 (11H, m). 7.85 (2H, d, J - 8.4 HZ) 
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Example 73 



N^3-(4-B e nzyl-1 ^ ,^peridinyDpropyO-N'-(4<hloroph e nyO-N-(4-cy a nophenyl)u rea 
5 sSo^mp^ 

'<> Example 74 

N-f^-Benzyt-l-piperidinyOpmpy^^ 

« 22 to^FSS?*" " ReferenCe ^ 21 ' ^ ""P— Was - in a manner 



Example 75 

20 



*H3-(4-BenzyM^^ 

[02(50] '-Chleropheny! isocyanate (297 rng) was added to a solution of N-P " h*™. « n „ fJ 

Yield 76.0%). 
as Example 76 

N- [3- (4-Ben 2 yl-1-piperidinyl)propyl]-N'-(4<hlorophenyl)-N-phenylurea hydrochloride 
40 Sr? 11 USi " 9 4 - Ch ' 0r0phenyl feoc y anate - the ^compound was synthesized in a manner similarto Example 1 . Yield 
JHNMR (DMSO-oy 8 1.3-2.0 (7H. m), 2.45-2.6 (2H, m), 2.6-3.5 (6H, m), 3.65-3.8 (2H, m), 7.1-7.55 (14H, m), 8.08 

Example 77 

45 

44[1-(3-{[(4-Chl Oroa nilino)caroony0anilino}propyl)-4-piperidinylImethyl)benzamide 

2 JSZTEE?*" ^-^^^■^^-P-ndwassynmes.edinamanner 

Test Example 
55 (1 ) Cloning of human CCR5 chemokine receptor 
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480 (Pertc.n-E.mer) (reaction conditions: 30 cyc.es of 95'C for 1 minute, 60«C for 1 minute, and 75'C for 5 minutes) 
by adding primer set, 

5'- CAGGATCCGATGGATTATCAAGTGTCAAGTCCAA -3' (25 pmol) 

and 

5'- TCTAGATCACAAGCCCACAGATATTTCCTGCTCC -3' (25 ptnol) , 
which were designed referring to nucleotide sequence of CCR5 gene [^^^SiSS^SSl 

to carry out cloning of CCR5 gene. 

(2) Preparation of plasmid for expression of human CCR5 

HS^KBKsrsas- 

( 3) .ntrnduction of p.asmid for expression of human CCR5 into CHO-K1 ce.. and Expression of the plasmid in CHO-K1 
cell 

The cells were transferred into Ham's F12 med.um containmg 10% fet al caK serum^ana anrf 

ST M MM CHO/CCR5 oil. -M» v«Wly >»""« «* "» «*">■ 

(4) EvukiBlon « TM Calhoun* M»«> on C0R5 M«onWo MMty 

determined. 
i [02091 The results are shown in Table 1 . 
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Example Number 


Inhibition Rate (%) at 1 .0 u.M 


1 


96 


7 


92 


10 


100 


12 


92 


13 


67 


71 


98 


72 


94 ' 



(5) Inhibitory effect on HIV-1 infection to MAGI-CCR5 cell 

98% Inhibition on HIV-1 infection determined and found that Compounds obtained from Example 76 shows 

Preparations 



1 . Capsule 
[0212] 



45 



(1) Compound obtained in Working Example 1 

(2) Lactose 

(3) Rne crystalline cellulose 

(4) Magnesium stearate 
1 capsule 120 mg 




remainder of (4), and 



2. Tablet 
[0214J 



(1) Compound obtained in Working Example 10 

(2) Lactose 



40 mg 
58 mg 
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(continued) 



(3) Com starch 

(4) Fine crystalline cellulose 

(5) Magnesium stearate 

1 tablet 120 mg 




[0215] (1), (2), (3), 2JZ of (4) and 1/2 of (5) are mixed andthen granulated. To the granules are addedthe remainders 
of (4) and (5), followed by subjecting the mixture to compression molding. 

INDUSTRIAL APPLICABILITY 

r0216] The compound of the formula (I) or salt thereof of the present invention has superior » 
(e.g. AIDS). 



Claims 

1 . A compound of the formula: 




(i) 



[wherein 



R1 is a hydrocarbon group which may be substituted; el .K <I Ht 11 t 0 H. 
R2 is a cyclic hydrocarbon group which may be substituted or a heterocyclic group wh,ch may be subsMuted 
* 1 a^aiogen atom, a caLnoyi group whfch may be substrtuted, . , "^V"*^ 1 ?.* 
tuted, an acyl group derived from a sulfonic acid, a alkyl group whch may be substrtuted, a C„ alkoxy 
group which may be substituted, an amino group which may be substituted, a nrtro group or a cyano group, 
R 4 is a hydrogen atom or a hydroxy group; 
n is an integer of 0 or 1 ; 
p is an integer of 0 or 1 to 4]; or a salt thereof. 

2 The compound as claimed in claim 1 , wherein R3 is a halogen atom, a C v4 alkyl group which may be substituted 

ac^ 
group. 

3. The compound as claimed in claim 1 , wherein fV is an alicyclic hydrocarbon group which may be substituted or 
an aryl group which may be substituted. 

4 The compound as claimed in claim 1 , wherein Ri is a hydrocarbon group which may be substituted by 1 to 4 
subs«uent(s) selected from 1 ) a hydrocarbon group which may be substituted, 2) a heterocyclic group whKh may 
besubstit l ned,3)aC 1 ^ alkoxy group which may be substituted, 4) a alkylthio gro^wh.ch may be su^ 
5) a C„ alkoxycarbonyl group which may be substituted, 6) a C M alkanoyl group wh.ch may be substrtuted. 7) 
an ammo gro£ which may be substituted, 8) a cyclic amino group, 9) a halogen atom 10) a nrtro g^up 1) a 
cyano group. 12) a carbamoyl group which may be substituted, 13) a sulfamoyl group wh,ch may be substrtuted 
and 14) an acyl group derived from a sulfonic acid. 

5 The compound as claimed in claim 1 . wherein * is a hydrocarbon group which may be substituted by 1 to 4 
subst«uent(s) selected from 1 ) a hydrocarbon group which may be substrtuted, 2) a heterocychc group wh.ch may 
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9. The compound as claimed in daim 1 , wherein R3 is a halogen. 

10. The compound as claimed in claim 1, wherein R 4 is a hydrogen atom. 

1 1 . The compound as claimed in daim 1 , wherein n is 0. 

Z^^T^^IZ^ N : m0no - substituted ^amoyl group which is substituted by a 

[In the above, 

Group 1 includes 

may be substituted by member s seized Z gZ a n ! ^. alkan0yl 9rou P" an a™'" 0 9™p which 
Group 2 includes 

Group 3 includes H ' 

D a alkyl group, 2) a cycloalkyl group and 3) a aryl group, 
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Group 4 includes rirouD 5 2^ an aromatic condensed heterocyclic 

Group 7, 

crass-* —* — a^a^-t-tssf issss 

pyridyl and 1 ,2,Mriazolo[4 ) 3-b]pyridazinyl, 
pholinyl, thiomorpholinyl and piperazinyl, 

Z ICS! 2) a C, 6 alkanoy,, 3) a C,,, ary.cart.ony.. 4) an opt.ona.ry ha.ogenated C« akoxycarbonyl. 
5) a alkylimidoyl, 6) a formylimidoyl and 7) an am.dino, 

IIP-* 3) 1-pfcerid.ny,, 4) 4-morpho..ny., 5) 1 -piperaziny. and 6) 1-p.perazinyl which 
may have a Cl . 6 altcyl. a C™ aralkyl or a c*, 0 *»■ at 4-posit.on. 

^£ U ,W «-"* ^ cyc.oa,keny,, cyc.oa.Raned.eny. and ary.. 

from Group 12, 
(s), 

Group 13 Includes r nnri ?^ a saturated or unsaturated non- 

Group 14 includes .. . „„,._ 

a alky, group, a cycloalkyl group and a C™ aralkyl group, 

TaC^SsuUl which rnay he suh^ 

fonyl whteh may be substituted by members) se ated from Gmu 1 £3) a C TO » ^ 
subsisted by member(s) ~'^ ed £ substituted by member(s) 

T??£^Te^ by member(s) s , e,ecte r m Group 

SCSS* may b'e substituted by member*) se.ected from Group 12. 

S £££ a C1 . aikanoy,, a C, 13 ary,carbony, and a C v a alkyteuKony.. 

SS^rny., 1-pyrro,idiny,carbony., ^^oZT^^ " 
carbonyl which may be substituted by member(s) selected from Group 1 B, 
Group 18 includes 
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Grolip 55SS 8 C7 " , ° 9r0UP ^ 8 C -° ^ 9r ° UP ' 

tuted by memberfe) 3(^11?, ^ ^° UP 12 ' 8 °** ^Wonyl which maybe substi 

P i*.* aryl group which may be substrtuted by member(s) selected from Group 1 . 
14. The compound as claimed in claim 12 wherein R1 1« i\ 9 r~ „•,.. 

atom, a C M alkyl which may be sutaSt ^^.^c^2^ tt r r, "^ ,,,,,,W * 8 hal ° 9en 
Ojj, alkybutfonyl. 2) a C« alky, group JKJfiSffitfK aC^nT* 9 ^T 01 " " 
alkyl group which may be substituted bv ohpnui^i Z T ^ . ^ 6 a,kox y ca * on yl group or (ii) a C, - 

group whoh may be LbsiX ,! 

or (Hi) a C M alkoxy group which may be subZ^loSn^ * * SUbSBtU,ed by h8, ° 9en(s > 

R 2 is a phenyl group which may be substituted hv « h«lnn S n atnm a r all(vl a n ... 

C^cycloalkyl group or a pyridyl group- ' w ^ 9 C « """V or « cyano, a 

R3 jj a halogen atom.(i 0 a caroamoyl' group. (,i, a su.amoylgroup which may haveoneortwoofC^alky, 
C^oa,ky,,s,atN-atom S ,acyc.icaminosu^ 

C 3 ^ cycloalkylsulfonyl group; 
R 4 is a hydrogen atom; 
n is 0 or 1 , and 
p is 0 or 1 . 

15. The compound as claimed in claim 12, wherein 

group or a S^yridyl group * ** * 8 ha '° 9en 8t0m ' meth * ™thoxy or cyano, a cyclohexyl 

Kl^a^ 



n is 0 or 1 ; and 
pisOorl. 



16. The compound as claimed in claim 12, wherein 

% t ! P I; eny ! 9r ° UP WhiC * may 6,8 subst ^d by a halogen atom or a C, a alkyl • 
Z s 7l T y 9r0UP "*** may be SUDStituted ^ ha, °9 e » «»m or methyl ' 

l*js£ss: zgxss ss :rr* 9roup ^ may be * - - 

n is 0; and 
p is Oor 1. 
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sulfonyl)benzyl]-1-piperidinyl}propyI)-N-phenylurea or l*-ul-»-cn 
ridinyl]methyl}benzamide f or a salt thereof. 

18. A prodrug of a compound of the formula: 

(0 




[wherein 

H> » . haloten Mom. . c.*»™yl S*»P — '» "fJSSS 'IZaZZiZ Ml • C„ deny 

R* is a hydrogen atom or a hydroxy group; 

nis an integer of 0 or 1 ; 

p is an integer of 0 or 1 to 4]; 

or salt thereof. 

19. A pharmaceutical composition containing a compound of the formula: 




[wherein 



R* is a hydrogen atom or a hydroxy group; 

n is an integer of 0 or 1 ; 

p is an integer of 0 or 1 to 4]; 

or a salt thereof or a prodrug thereof. 

20. The pharmaceutical composition as Calmed in ciaim 1 9. whtoh is a chemokine receptor antagonist. 

21. The pharmaceutical composition as claimed in claim 1 9, which is a CCR5 antagonist. 

■ 22. The composition as claimed in claim 19, which is for the treatment or prevention of infectious disease of H.V. 
23. The composition as claimed in claim 19, which is for the treatment or prevention of AIDS. 
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24. The composition as claimed in daim 19, which is for the prevention of the progression of AIDS. 

^r Si,i ° n " " *■ ,Urther ""P— a P"*"- "«» and/or a reverse transcriptase 

28. Use of a compound of the formula: 




«\ (I) 



[wherein 



25 R1 is a hydrocarbon group which may be substituted- 

30 n is an integer of 0 or 1; 

p is an integer of 0 or 1 to 4J; 

or a sait thereof or a prodrug thereof for manufacturing an antagonfet of a chemokine receptor. 
35 29. Use of a compound of the formula: 




55 



(i) 



[wherein 

R 1 is a hydrocarbon group which may be substituted- 

R is a cyclic hydrocarbon group which may be substituted or a heterocyclic group which mav be substitute 

n is an integer of 0 or 1; 
pis an integer of 0 or 1 to 4]; 

a salt thereof or a prodrug thereof for manufacturing a CCR5 antagonist. 
30. Use of a compound of the formula: 
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[wherein 



ri is a hydrocarbon group which JJ^Jtuted or a heterocyclic group which may be substituted; 

r4 i S a hydrogen atom or a hydroxy group; 



n is an integer of 0 or 1 ; 
p is an integer of 0 or 1 to 4]; 



a sa.t thereof or a prodrug thereof for manufacturing a medicament for the treatment or prevention of infectious 
disease of HJV. 
31 . Use of a compound of the formula: 




(i) 



[wherein 



R 4 is a hydrogen atom or a hydroxy group; 

n is an integer of 0 or 1 ; 

p is an integer of 0 or 1 to 4]; 

^^^^^^^^^^^ 

of the compound of the formula (I): 
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Ri is a hydrocarbon group which may be substituted- 



i hydrogen atom or a hydroxy group; 
n is an integer of 0 or 1; 
p is an integer of 0 or 1 to 4J; 

a salt thereof or a prodrug thereof. 

33. A method for producing a compound of the formula: 




CU> 



«\ (i) 



[wherein 



Ri is a hydrocarbon group which may be substituted- 

n is an integer of 0 or 1 ; 
pis an integer of Oor 1 to 4]; 

or a salt thereof, which comprises reacting a compound of the formula: 



[wherein each symbol has the same meaning as above], or a salt thereof, with 



a compound of the formula: 



R'-N=C=0 (m) 



[wherein R1 has the meaning given above], or a salt thereof. 
34. A method for producing a compound of the formula: 




(I) 



44 



EP 1 219 605 A1 



[wherein 



Ri is a hydrocarbon group which may be haterocvclic aroup which may be substituted; 

R2 is a cyclic hydrocarbon group which may b e subs TSSSw which may be substi- 
R3 is a halogen atom, a carbamoyl group . «*h .may be s ^^^^ su |; stituted , a ^ alkoxy 



R* is a hydrogen atom or a hydroxy group; 
n is an integer of 0 or 1 ; 
p is an integer of 0 or 1 to 4]; 

or a salt thereof, which comprises reacting a compound of the formula: 



u 



(IV) 



[wherein X is a leaving group, and the 
compound of the formula: 



other symbols have the meanings given above], or a salt thereof, with a 



HN 




(R 8 ), 



(V) 



[wherein each symbol has the meaning given above], or a salt thereof. 
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